Dopamine neurons in a simple GDNF-treated meso-striatal organotypic co-culture model.
Neurodegeneration of dopamine neurons in the ventral mesencephalon projecting to the dorsal striatum (meso-striatal system) plays a major role in Parkinson's disease. The aim of this study was to establish a simple organotypic, in vitro co-culture model for investigating the survival of dopamine neurons stimulated by the novel growth factor, glial-cell-line-derived neurotrophic factor. This model should allow investigation of the effects of the dopaminergic neurotoxin, 6-hydroxydopamine, on the expression of the transcription factor c-fos and on TUNEL staining in vitro. The dopaminotrophic factor, glial-cell-line-derived neurotrophic factor, markedly enhanced dopamine tissue levels and dopamine neuron number. Nerve-fiber ingrowth of dopamine neurons into its striatal target was found to be enhanced with glial-cell-line-derived neurotrophic factor. Using an optimized protocol, it was shown that the neurotoxin 6-hydroxydopamine selectively destructed dopamine neurons. C-fos-like immunoreactivity was enhanced in the mesencephalic part of the co-slices 3 h after application of the neurotoxin. The TUNEL staining occurred 2-5 days after the application of the neurotoxin, but did not seem to be related to dopamine neurons. In conclusion, the organotypic co-culture model provides a simple model for studying survival of dopamine neurons and for observing expression of genes and proteins that could be related to Parkinson's disease. This simple model is useful for screening novel drugs and growth factors and may markedly reduce severe animal experiments.